Epigenetics in Gastrointestinal Health and Disease: Spotlight on DNA Methylation in the Intestinal Epithelium.
Epigenetics can be defined as stable, potentially heritable changes in cellular phenotype caused by mechanisms other than alterations in the underlying DNA sequence. DNA methylation is amongst the most intensely studied epigenetic mechanisms and has been shown to play a major role in regulating fundamental aspects of cell biology including cellular differentiation, organ development, and cell type-specific gene expression. Importantly, it is becoming increasingly clear that epigenetic mechanisms operate at the interface between the genetic code and our environment and are able to mediate environmental changes into stable phenotypic alterations. Given existing evidence supporting the important effects of environmental factors (e.g., diet, nutrition, and infections) on human health, epigenetic mechanisms provide a plausible mechanistic framework for the development of many multifactorial diseases including inflammatory bowel disease (IBD). Impaired function of the intestinal epithelium has been implicated in IBD pathogenesis, yet underlying mechanisms remain ill defined. The work of our group focuses on investigating the role of DNA methylation in regulating cellular function of the human intestinal epithelium during gastrointestinal health and IBD. In addition to performing an analysis of primary human intestinal epithelium, we utilize human intestinal organoid culture systems allowing us to perform functional analysis in a patient-derived ex vivo model.